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(54) AIR-FUEL RATIO CONTROL DEVICE FOR INTERNAL COMSUTION ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the increase in fluctuating 
quantity of air-fuel ratio, minimize the fluctuating width of air-fuel 
ratio and suppress the generation of surge by gradually minimizing 
the correction width of feedback correction quantity according to 
the increase in advance value of valve timing. 
SOLUTION: This air-fuel ratio control device for internal 
combustion engine comprises a control means for calculating the 
feedback correction quantity for correcting a basic control quantity 
on the basis of the value from an air-fuel ratio detecting means 
and controlling the actual air-fuel ratio to be close to an intended 
air-fuel ratio. The control means is additionally provided with a 
function for gradually minimizing the correction width of feedback 
correction quantity according to the increase in advance value of 
valve timing. 
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* NOTICES * 



iTPO and NCIPZ are not responsible for any 
daznages caused by the use o£ tbis translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A fuel-injection means to supply a fiiel to an internal combustion engine, and an air-fuel ratio 
detection means to detect an air-fuel ratio. In the intemal combustion engine air-fuel ratio control system 
equipped with an adjustable valve timing means by which the bulb overlap period which both an intake valve 
and an exhaust air bulb open can be changed While establishing the control means controlled in order to 
compute the amount of feedback amendments for amending the amount of basic control based on the value 
from said air-fuel ratio detection means and to bring a actual air- fuel ratio close to a target air- fuel ratio The air- 
fuel ratio control system of the intemal combustion engine characterized by adding and preparing the function 
in which the value of the amount of tooth lead angles of valve timing takes for becoming large, and makes small 
gradually amendment width of face of the amount of feedback eimendments in this control means. 
[Claim 2] The amount of feedback amendments computed by said control means is the air-fuel ratio control 
system of the intemal combustion engine according to claim 1 which consists of a proportion component and an 
integral component. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is equipped with an adjustable valve-timing means to by_which the bulb 
overlap period which an internal combustion engine's air-fuel ratio control system takes, especially both an 
intake valve and an exhaust-air bulb open can change, and it relates to the air- fuel ratio control system of the 
intemal combustion engine which controls generating of a surge by making deflection width of face of an air- 
fuel ratio into smallness while the value of the amount of tooth lead angles of valve timing takes for becoming 
Isirge, controls the amendment width of face of the amount of feedback amendments by the control meeins and 
controls the amount of an air-fuel ratio of fluctuation by it. 
[0002] 

[Description of the Prior Art] In an intemal combustion engine, 02 sensor which detects the oxygen density in 
an air-fUel ratio detection means, for example, exhaust gas, to detect an air-fuel ratio in an exhaust air system is 
formed, and there is a thing equipped with the air-fuel ratio control system which carries out feedback control of 
the air- fuel ratio by the detecting signal from this 02 sensor. 

[0003] There are some which are indicated by JP,7-238855,A as an intemal combustion engine's air-fuel ratio 
control system. The air-fuel ratio control system of an intemal combustion engine with a bulb property 
switching unit indicated by this official report The bulb property means for switching which switches the 
closing motion property of an intake valve or an exhaust air bulb based on an engine's operational status, engine 
inhalation ~ the signal from an air-fuel ratio detection means to detect the air-fuel ratio of gaseous mixture, and 
an air-fuel ratio detection means — being based — engine inhalation ~ with an amount setting-out means of 
feedback amendments to set up the amount of feedback amendments to the amount of basic control so that the 
air- fuel ratio of gaseous mixture may be brought close to a target air-fuel ratio In the air-ftiel ratio control 
system of the intemal combustion engine with a bulb property switching xmit having an amount setting-out 
means of Air Fuel Ratio Control to amend the amoimt of basic control based on the amount of feedback 
amendments, and to set up the amoxmt of air-fuel ratio amendments the change-over signal of a bulb property 
means for switching ~ responding — engine inhalation — that the air-fuel ratio of gaseous mixture should be 
changed It had an amount modification setting-out means of feedback amendments to change and set up the 
amoxmt of feedback amendments, and has prevented that the exhaust air emission based on the response delay 
iand fault amendment at the time of a bulb property change-over gets worse. 

[0004] Moreover, there are some which are indicated by JP,8-291753,A. An intemal combustion engine's fuel- 
injection control unit indicated by this official report While calculating a feedback correction factor from an 
adaptive control rule, the PID-control rule which is inferior to it in responsibility, having embraced operational 
status, choosing whether it is a gap and amending fuel oil consumption based on a selection value When the 
valve timing by the side of a high speed is chosen Amend with the feedback correction factor by the PID- 
control rule, and it avoids that a level difference arises and a control input changes suddenly between feedback 
correction factors. Also when the valve timing by the side of a high speed is chosen in the adjustable valve 
timing device, the controllability of fuel injection thru/or an air-fuel ratio is raised securing the stability of 
control. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, in the conventional intemal combustion engine's air- 
fuel ratio control system, general PI control is explained along with the flow chart of drawing 8 also in 02 
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feedback control. 

[0006] if the program for control of the control means of said air-fuel ratio control system starts (402) — 2002 
sensor output voltage V02 sensor - of 02 sensor — rich ~ it judges whether it is more than /Lean judging 
electrical-potential-difference X02RL (404). 

[0007] and 02 sensor - which set the proportion (skip) component KP to "-P" (P: proportion (skip) gain) (406), 
computed integral component sigmaKIn according to formula sigma KIn=sigma KI(n-l)-II:integral gain (408), 
and was mentioned above when this decision (404) was YES — rich — it retums to decision (404) whether it is 
more than /Lean judging electrical-potential-difference X02RL. 

[0008] In addition, 02 feedback correction factor CFB which is said amovmt of feedback amendments is 
computed by formula CFB=1 .0+ KP+sigma KI, and injector actuation time amoiint is found by the product of 
02 feedback correction factor CFB and basic injection time. 

[0009] furthermore, when decision (404) whether it is or not is NO more than RL [ 02 sensor Rich / Lean 
judging electrical-potential-difference X02RL ] it mentioned above The proportion (skip) component KP is set 
to "H-P" (P: proportion (skip) gain) (410). By formula sigma KIn=sigma KJ(n-l)+I More than RL [ 02 sensor 
Rich / Lean judging electrical-potential-difference X02RL ] it computed and (412) mentioned integral 
component sigmaKIn above, it retums to decision (404) whether it is or not. 

[0010] In 02 feedback control, integral gain and proportional gain conform so that the deflection of the air- fuel 
ratio which a catalyst commits effectively most fandamentally may be acquired. 

[001 1] However, the deflection of the air-fuel ratio which a catalyst commits most effectively changes with an 
internal combustion engine's service conditions (an engine load, rotational speed, etc.). 
[0012] Moreover, by the deflection of the air- fuel ratio which a catalyst commits most effectively, with 
fluctuation of an air- fuel ratio, an engine output torque is also changed sharply and has the nonconformity that 
the operating range which a surge generates exists. 

[0013] Using the integral gain and proportional gain of 02 feedback control as the map which has an engine 
speed and the pressure-of-induction-pipe force (it is also called a "IMMANI pressure") in a parameter as one of 
the policies which cancel such nonconformity is performed. 

[0014] While the deflection of the air- fuel ratio which a catalyst commits most effectively according to an 
intemal combustion engine's service condition is realizable by this, to air- fuel ratio fluctuation, by the large 
operating range of torque fluctuation, integral gain and proportional gain can be set up small and it also 
becomes possible to prevent a surge. 

[0015] However, in the intemal combustion engine with which pumping valve timing, such as WT, carries out 
adjustable, an intemal combustion engine's property changes with the phases of a cam a lot. 
[0016] That is, as shown in drawing 9 , even if it is the same same engine-speed and pressure-of-induction-pipe 
force, there is a field out of which a big difference comes to the range of fluctuation of torque to air- fuel ratio 
change with the amount of WT tooth lead angles. 

[0017] In such a field, when the amomt of WT tooth lead angles was small, the integral gain and proportional 
gain of to some extent big feedback control were set up so that a catalyst might work effectively and the amount 
of WT tooth lead angles becomes large, by air-fuel ratio fluctuation by feedback control, as shown in drawing 
10 , torque fluctuation occurs, a feeling of a sxirge comes out, and there is inconvenience that it is 
disadvantageous practically. 
[0018] 

[Means for Solving the Problem] Then, a fuel-injection means to supply a fuel to an intemal combustion engine 
in order that this invention may remove the above-mentioned inconvenience. In the intemal combustion engine 
air- fuel ratio control system equipped with an adjustable valve timing means by which the bulb overlap period 
which both an air- fuel ratio detection means to detect an air-fuel ratio, and an intake valve and an exhaust air 
bulb open can be changed While establishing the control meeins controlled in order to compute the amount of 
feedback amendments for amending the amount of basic control based on the value fi"om said air- fuel ratio 
detection means and to bring a actual air-fuel ratio close to a target air-fuel ratio The value of the amount of 
tooth lead angles of valve timing takes for becoming large, and is characterized by adding and preparing the 
function which makes small gradually amendment width of face of the amoxmt of feedback amendments at this 
control means. 



[0019] 
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[Embodiment of the Invention] While a control means controls by having invented like **** based on the value 
from an air- fuel ratio detection means so that it may compute the amoimt of feedback amendments for 
amending the amount of basic control and may bring a actual air-fuel ratio close to a target air-fuel ratio, the 
value of the amount of tooth lead angles of valve timing takes for becoming large, and makes small gradually 
amendment width of face of the amount of feedback amendments. 
[0020] 

[Example] Based on a drawing, the example of this invention is explained to a detail below. 

[0021] Drawing 1 - drawing 5 show the 1st example of this invention, the intemal combustion engine (it is also 

called an "engine") carried in the car which 2 does not illustrate in drawing 3 , and 4 — a cylinder block and 6 — 

the cylinder head and 8 — for a combustion chamber and 14, as for an exhaust port and 1 8, an inlet port and 16 

are [ a cylinder-head cover and 10 / a piston and 12 / an intake valve and 20 ] exhaust air bulbs, 

[0022] The intemal combustion engine 2 connected an air cleaner 22, the inlet pipe 24, the throttle body 26, the 

surge tank 28, and the inlet manifold (it is also called an "intake manifold") 30 one by one as an inhalation-of- 

air system, and has formed the inhalation-of-air path 32 which is open for free passage to an inlet port 14. The 

throttle valve 34 is formed in the inhalation-of-air path 32 of a throttle body 26. 

[0023] At this time, sequential arrangement of the compressor 38 of a turbocharger 36 and the intercooler 40 is 
carried out from the upstream in the middle of said inlet-pipe 24. 

[0024] Moreover, the intemal combustion engine 2 connected the exhaust manifold (it is also called a "exhaust 
manifold") 42, the exhaust pipe 44, and the catalytic converter 46 one by one as an exhaust air system, and has 
formed the flueway 48 which is open for free passage to an exhaust port 16. The catalyst 50 is established in the 
catalytic converter 46. 

[0025] And while arranging the turbine 52 of said turbocharger 36 in the middle of said exhaust pipe 44, the 
waist gate path 54 which bypasses this turbine 52 is formed, and the waist gate valve 56 is formed in the middle 
of waist gate path 54. 

[0026] Said intemal combustion engine 2 attached and formed PCV valve 58 in the cylinder-head cover 8, 
formed the 1st blow-by gas path 60 which opens the inhalation-of-air path 32 of a surge tank 28 for free passage 
in a cylinder-head cover 8 through this PCV valve 58, and has formed the 2nd blow-by gas path 62 which opens 
the inhalation-of-air path 32 of the upstream for free passage rather than a throttle body 26 in the cylinder-head 
cover 8. 

[0027] Said intemal combustion engine 2 made the cylinder head 6 direct in a combustion chamber 12, and has 
formed the fiiel injection valve (it is also called a "injector") 64 which is a fiiel-injection means. This fuel 
injection valve 64 is connected to the fuel tank 68 by the fuel-supply path 66. In the fiiel tank 68, the fuel pump 
(it is also called a "fuel pump") 70 which feeds a fuel into the fuel-supply path 66 is formed. In the middle of 
tiie fuel-supply path 66 in a fuel tank 68, the fuel filter 72 and the pressure regulator 74 which adjusts fuel 
pressure are formed. 

[0028] In said fuel tank 68, the end side of the EBAPO path 76 is opened for free passage through 2 way check 
valve 78. The other end side of the EBAPO path 76 is opened for free passage by the canister 80. The end side 
of the pxirge path 82 is opened for free passage in this canister 80. The other end side of the purge path 82 is 
open for free passage from the throttle valve 34 to the inhalation-of-air path 32 of the downstream. 
[0029] And in the middle of this purge path 82, sequential arrangement of the canister purge valve (VSV) 84 
and the 1 way bulb 86 is carried out from a canister 80 side. 

[0030] The ignition coil 88 which flies and carries out fire to the ignition plug which is not illustrated is 
prepared for said intemal combustion engine 2. The crank angle sensor 90 which detects the crank angle and 
engine speed for cylinder distinction is formed. Form the cam angle sensor 92 which detects the include angle 
of the cam which is not illustrated, and the VVT oil control valve 94 which controls VVT (adjustable valve 
timing device) is formed. The accelerator sensor 98 which detects the amount of treading in of an accelerator 
pedal 96 is formed. Form the intake temperature sensor 100 which detects inhalation air temperature, and the 
coolant temperature sensor 102 which detects an intemal combustion engine's 2 circulating water temperature is 
formed. The throttle sensor 104 which detects the throttle opening of a throttle valve 34 is formed. The pressure 
sensor 106 which detects the inhalation air pressure in the inhalation-of-air path 32 is connected and formed in 
the upstream of said surge tank 28. 02 sensor 108 which detects the oxygen density in an air-fuel ratio detection 
means, for example, exhaust gas, to detect an air-fuel ratio is formed in the flueway 48 of the downstream rather 
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than the unification part with said waist gate path 54. 

[0031] Said fuel injection valve 64, fuel pump 70, ignition coil 88 and crank angle sensor 90, the cam angle 
sensor 92, the WT oil control valve 94, the accelerator sensor 98, the intake temperature sensor 100, the 
coolant temperature sensor 102, the throttle sensor 104, and pressure-sensor 106 and02 sensor 108 are 
connected to the control means (it is also called "ECM") 112 which constitutes an air-fuel ratio control system 
1 10. In addition, it is the knock sensor with which a sign 114 outputs a dc-battery and 116 outputs 
NOKKUREBERU **. 

[0032] Moreover, besides what was mentioned above, if said air- fuel ratio control system 1 10 is explained 
along with the system flowchart of drawing 4 , while battery voltage, an ignition-switch condition signal, an 
ignition timing adjustment register, a vehicle speed signal, an electric load signal, an A/C signal, and AT signal 
are inputted, the brake switch which is not illustrated, the DAIAGU switch (diamond GUMONI hawk plastic 
**), and the test switch (diamond GUMONI hawk plastic **) are connected to said control means 112. 
[0033] Furthermore, in said control means 112, they are the throttle power relay 1 18, an ignitor 120 and the 
radiator fan relay 122, a tachometer 124, the A/C compressor 126, and a shift solenoid valve and O/D. The OFF 
indicating lamp 128, main relay 130, and check engine lamp 132 grade are connected. 
[0034] At this time, said air-fuel ratio control system 1 10 is equipped with an adjustable valve timing means 
which is not illustrated by which the bulb overlap period which both an intake valve 18 and the exhaust air bulb 
20 open can be changed. It is based on a value from said air-fuel ratio detection means 108, for example, 02 
sensor. While establishing said control means 112, the function controlled in order to compute the amount of 
feedback amendments for amending the amount of basic control and to bring a actual air-fuel ratio close to a 
target air-fuel ratio The value of the amount of tooth lead angles of valve timing takes for becoming large, and 
also considers the function which makes small gradually amendment width of face of the amount of feedback 
amendments £is the configuration which adds and prepares at this control means 112. 

[0035] If it explains in full detail, said control means 112 computes 02 feedback correction factor CFB which is 
the amount of feedback amendments for amending the amount of basic control based on 02 sensor output 
voltage V02 which is a value from 02 sensor 108, and it will control it so that it may bring a actual air-fuel 
ratio close to a target air-fuel ratio. 

[0036] Moreover, as said control means 1 12 is shown in drawing 5 , the value of the amount VTA of WT tooth 
lead angles which is the amount of tooth lead angles of valve timing takes for becoming large, and also has the 
function to make small gradually amendment width of face of 02 feedback correction factor CFB which is the 
amount of feedback amendments. 

[0037] And the amount of feedback amendments computed by said control means 112 consists of a proportion 
component and an integral component. 

[0038] Furthermore, it has the proportional gain and integral gain of the amount of feedback amendments which 
are computed by said control means 112 for each amount of WT tooth lead angles. 

[0039] Since said intemal combustion engine's 2 property changes with the amoimts of WT tooth lead angles a 
lot, it realizes the deflection of the air-fuel ratio which uses the proportional gain and the integral gain map 
corresponding to the amount of WT tooth lead angles (it is also called "P. I. gain map"), and loses a feeling of 
a surge by each operating range, and a catalyst 50 commits most efficiently in the small field of fluctuation of 
the torque by air- fuel ratio fluctuation. 

[0040] In this 1st example, three P.I. gain maps are set as (a) - (c) of drawing 2 according to the amount VTA of 
WT tooth lead angles shown, respectively. 

[0041] Next, an operation is explained along with the flow chart for control of drawing 1 . 

[0042] if the program for control of the control means 1 12 of said air-fuel ratio control system 1 10 starts (202) - 

- 2002 sensor output voltage V02 sensor - of said 02 sensor 108 ~ rich — it judges whether it is more 

than /Lean judging electrical-potential-difference X02RL (204). 

[0043] And when this decision (204) is YES, an engine speed Ne, the inhalation air pressure (it is also called a 
"IMMANI pressure") Pb, and the amount VTA of WT tooth lead angles are read (206), and three P.I. gain 
maps shown in (a) - (c) of drawing 2 , respectively are searched (208). 

[0044] moreover, 02 sensor - which set the proportion (skip) component KP to "-P" (P: proportion (skip) gain) 
(210), computed integral component sigmaKIn according to formula sigma KIn=sigma KI(n-l)-II:integral gain 
(212), and was mentioned above after retrieval processing (208) of a P.L gain map — rich — it retums to 
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decision (204) whether it is more than /Lean judging electrical-potential-difference X02RL. 
[0045] In addition, 02 feedback correction factor CFB which is said amount of feedback amendments is 
computed by formula CFB=1 .0+ KP+sigma KI, and injector actuation time amount is found by the product of 
02 feedback correction factor CFB and basic injection time. 

[0046] Furthermore, when decision (204) whether it is or not is NO more than RL [ 02 sensor Rich / Lean 
judging electrical-potential-difference X02RL ] it mentioned above, an engine speed Ne, the inhalation air 
pressure (it is also called a "IMMANI pressure") Pb, and the amoimt VTA of WT tooth lead angles are read 
(214), and three P.I. gain maps shown in (a) - (c) of drawing 2 , respectively are searched (216). 
[0047] 02 sensor - which set the proportion (skip) component KP to "+P" (P: proportion (skip) gain) (218), 
computed integral component sigmaKIn by formula sigma KJn=sigma KI(n-l)+I (220), and was mentioned 
above after retrieval processing (216) of this P.I. gain map — rich — it returns to decision (204) whether it is 
more than /Lean judging electrical-potential-difference X02RL. 

[0048] As this shows drawing 5 by said control means 112, the value of the amount VTA of WT tooth lead 
angles which is the amount of tooth lead angles of valve timing takes for becoming large, while amendment 
width of face of 02 feedback correction factor CFB which is the amount of feedback amendments can be 
gradually made small and the amount of fluctuation of an air-fuel ratio does not become large, the deflection 
width of face of an air-fuel ratio also becomes small, generating of a surge can also be controlled, and it is 
advantageous practically. 

[0049] Moreover, by having considered the amount of feedback amendments computed by said control means 
1 12 as the configuration which consists of a proportion component and an integral component, a control top can 
also only carry out easily that the value of a proportion component or an integral component may be changed 
according to the amount VTA of WT tooth lead angles which is the amount of tooth lead angles of valve 
timing, and responsibility is also good, and it can contribute to improvement in the goods force. 
[0050] Drawing 6 and drawing 7 show the 2nd example of this invention. 

[0051] The same sign is attached and explained to the part which achieves the same function as the thing of the 
1st above-mentioned example in this 2nd example. 

[0052] The place by which it is characterized [ of this 2nd example ] is in the point of having set up the VTA 
amendment table which asks for a WT integral gain correction factor 2ind a WT proportional gain correction 
factor with the amount VTA of WT tooth lead angles. 

[0053] That is, as a VTA amendment table is shown in drawing 7 (a), two, what calculates the WT integral 
gain correction factor CVTA from the amount VTA of WT tooth lead angles, and the thing which calculates 
the WT proportional gain correction factor CVTAP from the amount VTA of WT tooth lead angles as shown 
in drawing 7 (b), are prepared. At this time, the amount VTA of WT tooth lead angles takes each VTA 
amendment table for increasing, and it is set up that it should decrease gradually. 

[0054] Since fluctuation of the torque over air-fuel ratio fluctuation is smaller than the time when the amount 

VTA of WT tooth lead angles is large, when the direction when the amoimt VTA of WT tooth lead angles is 

small in general multiplies the integral gain of 02 feedback, and proportional gain by the correction factor 

which can be found fi-om the amount VTA of WT tooth lead angles, at the time of a low tooth lead angle, it is 

large, and is conversely small at the time of a rise angle, and each gain is controlled. 

[0055] Here, an operation is explained along with the flow chart for control of drawing 6 . 

[0056] if the program for control of the control means of said air-fuel ratio control system starts (302), while 

reading (304) of the amount VTA of WT tooth lead angles will be performed, retrieval (306) of a VTA 

amendment table carries out ~ having — 2002 sensor output voltage V02 sensor - of 02 sensor ~ rich — it 

judges whether it is more than /Lean judging electrical-potential-difference X02RL (308). 

[0057] And when this decision (308) is YES, the proportion (skip) component KP is made into "-CVTAP-P" (a 

CVTAP :WT proportional-gain correction factor, P: proportion (skip) gain) (310), and it retums to reading 

(304) of the amount VTA of WT tooth lead angles which computed and (312) mentioned integral component 

sigmaKIn above according to formula sigma KIn=sigma KI(n-l)-CVTA-n: integral gain. 

[0058] Moreover, it sets to decision (308) whether 02 sensor output voltage V02 of 02 above-mentioned 

sensor is more than 02 sensor Rich / Lean judging electrical-potential-difference X02RL. When this decision 

(308) is NO, the proportion (skip) component KP is made into "-CVTAP-P" (314), and it retums to reading 

(304) of the amount VTA of WT tooth lead angles which computed and (316) mentioned integral component 
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sigmaKIn above by formula sigma KIn=sigma KI(n-l)+CVTA-L 

[0059] If it strokes, like the thing of the 1st example of****, the value of the amount VTA of WT tooth lead 
angles which is the amount of tooth lead angles of valve timing takes for becoming large by said control means, 
while amendment width of face of 02 feedback correction factor CFB which is the amount of feedback 
amendments can be gradually made small and the amount of fluctuation of an air- fuel ratio does not become 
large, the deflection width of face of an air-fuel ratio also becomes small, generating of a surge can also be 
controlled, and it is advEintageous practically, 

[0060] Moreover, by having considered the amount of feedback amendments computed by said control means 
like the thing of the 1st example of **** as the configuration which consists of a proportion component and an 
integral component, a control top can also only carry out easily that the value of a proportion component or an 
integral component may be changed according to the amount VTA of WT tooth lead angles which is the 
amount of tooth lead angles of valve timing, and responsibility is also good, and it can contribute to 
improvement in the goods force. 
[0061] 

[Effect of the Invention] A fuel-injection means to supply a fuel to an intemal combustion engine according to 
this this invention as explained to the detail above, In the intemal combustion engine air- fuel ratio control 
system equipped with an adjustable valve timing means by which the bulb overlap period which both an air-fuel 
ratio detection means to detect an air-fiiel ratio, and an intake valve and an exhaust air bulb open can be 
changed While establishing the control means controlled in order to compute the amount of feedback 
amendments for amending the eimount of basic control based on the value from an air-fuel ratio detection means 
and to bring a actual air-fuel ratio close to a target air-fuel ratio Since the function which the value of the 
amount of tooth lead angles of valve timing takes for becoming large, and makes small gradually amendment 
width of face of the amount of feedback amendments was added and prepared in this control means While the 
value of the amount of tooth lead angles of valve timing can take for becoming large, and can make small 
gradually amendment width of face of the amount of feedback amendments and the amount of fluctuation of an 
air-fuel ratio does not become large by the control means, the deflection width of face of an air-fuel ratio also 
becomes small, generating of a surge can edso be controlled, and it is advantageous practically. 

[Translation done.] 
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* NOTICES * 

JPO and NCZPZ are not responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Translation done.] 
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